Critical thinking extends to all aspects of professional engineering, especially in technical development, and, since the introduction of the ABET 2000 criteria, there has been an increased emphasis in engineering education on the development of critical thinking skills. What is hoped for is that the students obtain critical thinking skills to complement their abundant logical thinking skills. Critical thinking is a developmental skill that cannot be taught simply by traditional methods, i.e., step-by-step instruction followed by repetitive skills, as used for logical thinking skills. The research and development reported here is concerned with outlining how students first can be alerted to what critical thinking is, and how critical thinking can be nurtured through practical experience with appropriate guidance and reinforcement. The module 'Introduction to Fluid Mechanics' has been selected to demonstrate how formal critical thinking components may be introduced with the development of principles of logic and an obligatory problem solving procedure. A method of assessment during various phases of critical thinking, i.e., initial design or set-up, testing of method or prototype, and evaluation of the results, of open-ended assignments in engineering for each year of the undergraduate course has been developed.
Introduction
The quality of students' and engineers' thinking, and how they think, determines the quality of what they design, produce or make. Critical thinking, it is claimed, in engineering education occurs today mostly in a focused context, directed toward fulfilling one of several ABET learning outcomes (Claris & Riley, 2013) . Of course the teaching of critical thinking should be more than this, as critical thinking entails much more than the conventional practices in engineering, by considering and articulating assumptions in problem solving, selecting appropriate hypotheses and methods for experiments and structuring open-ended design problems. Just as is found in many professions, engineers now need, more than ever, strong critical thinking skills to deal with a world of increasingly rapid change and complexity. Much has been written in the literature in the contexts of problem solving (Lombard, 2004; Mina et al., 2003; Papadopoulos et al., 2006) , conducting experiments (Bruno & Anderson, 2005; Miller & Olds, 1994) and open-ended design (Gurmen et al., 2003; Lunt & Helps, 2001) . Attention has also be given to critical thinking within topics in engineering such as ethical decision making (Swailie & Kreppel, 2001; Wolverton & Wolverton, 2003) , social impacts of technology (Nelson, 2001) , and positioning students and engineers from a stance of social justice (Baillie, 2013 ).
This work is concerned with examining what it means to teach critical thinking, and, how this can be achieved effectively. There is a definite need to help students develop higher-order thinking skills, i.e., to do something more sophisticated than recite back facts they have memorized from lectures or textbooks, sometimes with little required analysis (Bissell & Lemons, 2006) . What is hoped for as the outcome to this work is a major change in how students respond to problems and to give them the tools to think critically. Justification for the inclusion of critical thinking in the curriculum is well supported in the literature and by many national commissions (American Association for the Advancement of Science, 1989; Felder, 1987 ; National Academy of Sciences, 2003; Yuretich, 2004 ). Yet when trying to implement critical thinking as an explicit goal in undergraduate engineering, there does not seem to be a It has been concluded that most students already consider themselves as effective critical thinkers, and faculty claim that critical thinking is a primary objective of their course, which may or may not be self-delusion (Paul et al., 1997) . Also, it has been quickly recognized that although workshops and seminars on critical thinking have their place to initiate awareness, a systematic semi-implicit approach over a period of time is very necessary to cultivate critical thinking (Felder, 1984) . That is, once the principles of critical thinking are grasped and, importantly accepted by the student, then a period of time is necessary for cultivation, practice and hopefully becoming second nature.
To improve, or even to initiate critical thinking, a model first needs to be developed, capable of analyzing and evaluating the way engineers think, and hence this model applied appropriately. The general consensus found in the literature is that an explicit initial course on developing critical thinking skills is needed followed by reinforcement (Niewoehner, 2006; O'Shea et al., 2012) . It is this type of approach which is developed here, where the critical thinking course is followed by a preliminary initiative to cultivate more and systematic critical thinking within various engineering modules found in an undergraduate engineering course. There is also some attempt to assess any improvement in the students' ability to think critically.
In the rest of this paper, a discussion will be given of critical thinking in general, comments on developing an initial course on critical thinking, and how critical thinking may be reinforced throughout the rest of an undergraduate engineering course. An assessment method of student critical thinking development as they progress through their undergraduate engineering course is included. A section is also included summarizing the results of a discussion on how students view critical thinking in relation to themselves and how necessary they feel critical thinking is. Results of an experiment using a pre-and post-test control group design to analyse the effect of the inclusion of critical thinking components in the undergraduate module 'Introduction to Fluid Mechanics' are reported.
Initial Thoughts on Critical Thinking
To solve tough problems of society, especially when they are technological, creative engineers are needed (Felder, 1987) . It would seem that the responsibility of schools of engineering in universities, and also in society's best interest would be to create creative engineers. Part of the problem of not dealing with critical thinking at undergraduate level is a tendency to push more and more information into each module so that just covering the syllabus material is all there is time for. Also faculty do not get personally rewarded for innovative teaching at the same level as research (Felder, 1984) so providing little incentive other than personal satisfaction. While there are many innovative ideas and trends within today's teaching (Adair et al., 2014; Felder et al., 2000; Adair & Jaeger, 2013; Seymour, 2002) , there is still the tendency to over-use the lecture-homework-quiz format. This is indeed an efficient method of delivering knowledge and skills, but it has never been shown to be effective at producing the critical, innovative thinking skills needed to solve difficult technological problems. For critical thinking to be included in a meaningful way within engineering education undergraduate teaching and learning, it is argued that the following premises could give a basis for development:
 Defining what 'critical thinking' actually means and entails.
 Certain techniques have been identified by education theorists and psychologists, which have the possibility of stimulating creativity if integrated properly into the more traditional forms of instruction.
 While it is recognized that an initial course may be desirable/needed on critical thinking, the techniques mentioned above must be introduced throughout the curriculum.
testing may have problems, including: the measurements may not indicate anything useful about discipline-specific knowledge; administering such tests takes time away from the course (can be viewed as wasted time); faculty lack time to really get to understand the structure and theory behind the tests (Bissell & Lemons, 2006) . Rather, it is thought preferable to develop assessment methodology which includes both content and cognitive skills testing, and, in which the critical-thinking component can be explicitly identified and then scored.
Designing a Critical Thinking Model
Building on the premises listed in the last section, a summary of the research is now given which contributed to a course on critical thinking plus a strategy to implement critical thinking throughout an engineering undergraduate course.
What is Critical Thinking
Different definitions of the term 'critical thinking' abound in the literature (Brookfield, 2012; Facione, 2015; O'Shea et al., 2012; Aretz et al., 1997) and this variability may in fact impede progress on all fronts (Resnick, 1987) . Most of the definitions share some basic features and probably address some aspect of critical thinking (Potts, 1994) . In the face of so many definitions, some authors go for a 'consensus definition' and others go for one that meets their needs and consistency in applying it (Bissell & Lemons, 2006) . For example, Baillie (2012) explains critical thinking from the point of view of outcomes and at the beginning of her course she explains "students will be able to demonstrate an ability to think critically and reflexively not only about engineering practices in the abstract but about their own work in this unit; assess and apply different views of the relationship between science, technology and society; consider rights, justice, freedom and ethics and illustrate their relation to engineering practice; and compare and critique local and global technological practices". It can be taken from this lengthy definition that critical thinking goes beyond thinking clearly or logically and actually looks in depth at various relevant concepts by exploring such things as underlying issues, loosely connected issues or seemingly unconnected issues.
However, important to critical thinking is how to assess it. With this in mind, a definition, and the working one for this paper, based on Bloom's taxonomy of educational objectives (Bloom, 1956 ), was chosen. Bloom's taxonomy delineates six categories of learning basic knowledge, secondary comprehension, application, analysis, synthesis and evaluation, where the first two categories do not require critical thinking, but the last four all require higher-order thinking which characterizes critical thought. Breaking down academic skills in this way and to some extent identifying critical thinking provides a reasonable breakdown for designing specific assessment designs. The assessments developed however cannot be used to measure critical thinking independent of content (Bissell & Lemons, 2006) .
Initial Critical Thinking Course
An initial course to introduce students to ideas which should improve their thought was devised. The course is based on Paul's critical thinking model (Paul & Elder, 2002) . The model, shown on Figure 1 , has the goal of producing a mature engineering thinker. (Paul & Elder, 2002) The critical thinking course lasted one semester in the engineering undergraduate degree preparatory year (Level 0) and consisted of lectures, group discussions, and practicing analyses. Engineering design was used as the vehicle to introduce elements of critical thinking.
The course actually starts with the third grouping, i.e. lecturing on discussing 'Intellectual Traits/Values' in relation to engineering practice, followed by an introduction to 'The Elements of Thought', where students start analysing how they think and how others think. Lastly the 'Essential Intellectual Standards' are lectured on, discussed and practiced using exercises based on engineering design. Each of these sections is now briefly discussed.
Intellectual Traits/Values
The overall objective here is to make students aware that professional engineers must cultivate personal and intellectual values, so that they think with insight and integrity (Paul & Elder, 2002 Intellectual empathy is important as it helps the engineer grow and mature as he/she takes on different views. Fair-mindedness is the ability to treat all viewpoints without bias or prejudice and so be able to make judgments appropriately. The method of delivering this part of the course was to first give an introductory lecture followed by small group discussions using appropriate lists of questions. At the end of each session, the complete cohort came together to summarise the findings.
The Elements of Thought
In this section of the course the aim was to help students evaluate how they think, or how others think (Paul & Elder, 2002) . The reasoning behind the structure of this part of the course is that whenever we think, we think for a purpose within a point of view, based on assumptions, leading to implications or consequences. We use data, facts and experiences, to make inferences and judgments, based on concepts and theories, to answer a question or solve a problem. A similar approach for delivery was used as for the first section of the course, where introductory lectures were given, followed by discussions and exercises based on engineering design.
Essential Intellectual Standards
Such standards need to be applied when one is interested in checking the quality of reasoning about an engineering problem or project (Paul & Elder, 2002) . To think professionally as an engineer means having command of all of these standards. As with the last section delivery here was by introductory lectures, followed by discussion and exercises based on engineering design. A brief list of typical questions associated with each of the intellectual standards is given in Table 1. www.sciedupress.com/ijhe -Has growth capability been addressed?
Reinforcement Throughout the Undergraduate Course
In addition to the 'Initial Critical Thinking Course', it is thought imperative to integrate critical thinking into each of the modules found in the engineering undergraduate course. The support of faculty members is indispensable here, as they have the power to include critical thinking or not in their modules. Seminars/discussions were held for the faculty on the inclusion of critical thinking in the classroom at the beginning of the academic year and several times during a semester derived from the theory put forward by Glaser (1941) , who has suggested five components critical to the reinforcement of critical thinking.
 The first component, specific knowledge, was based on the belief that knowledge was necessary for critical thinking. Engineers must have a knowledge base on which to build their critical thinking skills.
 The second component is experience. Engineers have the know-how that allows for instantaneous recognition of patterns and intuitive responses in expert judgment.
 The third component is competencies. General critical thinking competences are related to the scientific process, hypothesis generation, problem solving, and decision-making.
 The fourth component is attitude, including confidence, independence, fairness, responsibility, risk taking, discipline, perseverance, creativity, curiosity, integrity, and humility; and intellectual standards, including clarity, precision, specificity, accuracy, relevance, plausibility, consistency, logicality, depth, broadness, competence, significance, adequacy, and fairness.
 Finally the fifth component is professional standards so as to accentuate safe, competent engineering practice.
Three levels of critical thinking were identified in the seminar. An initial level where answers to complex problems are right or wrong and there is only one right answer. A second level was the complex level where students could recognize options and alternatives, but did not make a commitment to any one solution. goal, was commitment by the students to a solution. At this level, students (engineers) must be encouraged to choose an action or belief based on the options identified at the complex level.
The faculty were then encouraged to think about the following so as to facilitate better integration of critical thinking skills into their teaching and learning as outlined in 
Assessment of Critical Thinking
Current best practices in critical thinking for engineering education have already been surveyed (Cooney, Alfrey & Owens, 2008) , where two major themes emerged: Open-ended problem-solving assignments with no clear-cut "right" answer or approach, and written assignments with a reflective component, frequently requiring judgment in the face of uncertainty. Problem solving (Cloete, 2001 ) and the components of a complete act of thought as proposed by Dewey (1910) have been compared by Cooney et al. (2008) . Dewey's work forms the foundation for current literature on critical thinking.
It is not the case that good assessment should be just the addition of assignments that draw on critical skills only. Such subject-independent assessments of critical thinking have indeed been developed and used (Cromwell, 1992; Fisher & Scriven, 1997) , but acceptance that such testing is useful is questionable in that faculty can doubt that the measurements indicate anything useful about discipline-specific knowledge, administering such tests takes time away from the content of the course and can be costly, and, most faculty lack the time to learn the underlying structure and theory behind the tests (Bissel & Lemons, 2006) . With such practical problems, the assessment methodology developed here allows for discipline-specific, i.e., content-based questions within which the critical thinking component can be explicitly dissected and scored. The work is built on the work of others who have used Bloom's taxonomy to drive assessment decisions by using this taxonomy to explicitly define the skills that are required for each question.
Designing Discipline-Specific Assessments of Critical Thinking
The methodology consists of several steps in that questions which require both engineering knowledge and critical thinking skills are written followed by the documentation of the particular content and critical thinking skills required. A scoring rubric is then devised for the question. The scheme used here is built on the work of others (Porter, 2002 , Middendorf & Pace, 2004 , Facione et al., 2000 . The questions are reviewed by other faculty and the assessments are administered to the students and scored against a rubric that has been established in advance. It was found that rather than changing existing questions it was much more efficient to write new questions.
It was important to alert the students that expectations for the answers to these questions are different to what they may meet normally. The methodology has varying degrees of open-endedness in the answers while the questions are akin to more advanced questions found in engineering in that the students must analyse several concepts simultaneously to reach a reasonable answer. The students must be aware that a substantial part of the marks awarded are given to the rationale presented in the answers. The first step in evaluating the effectiveness of the problems is to clearly define the www.sciedupress.com/ijhe expectations for each question using the components of the framework of Ebert-May et al. (2003) . These expectations are valid when the student gets the correct and complete answer, or when the student answers the question by drawing on the expected content. However, it is possible to apply the correct critical thinking skills to these problems while getting some aspects of the content wrong or employing an alternative body of content (Bissell & Lemons, 2006) . This is key to an assessment technique and a grading rubric (Bissell & Lemons, 2006) was designed.
As with any short-answer examination, it is much easier to grade when students present clear answers combined with good reasoning. However, many students present answers which take a long time to decipher. Here, as the range of acceptable answers have been predefined through expectations, this problem is reduced.
Including Critical Thinking Components in a Module
There are many approaches to including critical thinking components in an engineering module (Mourtos et al., 2004) , with the approach of Woods et al., 1997, chosen here as suitable for solving problems within the module 'Introduction to Fluid Mechanics'. Woods et al., 1997 , state that for critical thinking and hence enhanced problem solving capabilities, students must have the attributes listed in Table 3 . Here the affective levels are, receiving (a stimulus), responding (to a stimulus), valuing (an object or a behaviour), organisation (of values into a system) and characterisation (by a value complex). The cognitive levels are knowledge (recognise/recall information), comprehension (understand the meaning of information), application (use information appropriately to solve well-defined problems), analysis (deal with ambiguity with new ill-defined situations, formulate models), synthesis (combine elements in novel ways to generate new products or ideas) and evaluation (judge the worth of ideas, theories and opinions). An approach traditionally used in many engineering curricula, i.e. teaching and learning heavily relying on exercise solving, where students develop solutions mainly based on solutions they have seen before, was taught to all students for approximately three quarters of the course. For the last quarter of the course the cohort was divided into two, with a control group continuing using the traditional approach, and, with an experimental group looking at problems with more critical thinking involved. This initial approach to including critical thinking in the module was to assess if any improvement was found in student results as discussed in subsection 5.1 below. In future it is intended to include critical thinking from the beginning of the module. The difference in the two types of course delivery during the last quarter of the module is summarized in To give a framework to help the students be systematic in their approach to critical thinking, the method suggested by Woods, et al., 1997 was adopted. This is summarised in Table 5 . Table 5 . Critical thinking methodology
Step Description 0.
1.
2.
3.
4.
5.
6. Were the assumptions good?
How does the solution compare with the approximate answer of (2) above?
When appropriate -is the solution ethically sound?
To assess the students' answers to questions, which included critical thinking, in the 'Introduction to Fluid Mechanics' module, a scoring rubric as shown in 
Feedback on the Critical Thinking Model
The following section is divided into four sub-sections. The first subsection reports on an experiment using a pre-and post-test control group design (Pfahl et al., 2004) . The next three each report feedback solicited using an online questionnaire, or, by group discussions with selected students and faculty concerning the critical thinking model implemented. The feedback is based on the first cohort using this critical thinking model.
Evaluation of Including Critical Thinking Components in a Module
An evaluation of including critical thinking components in the undergraduate module, 'Introduction to Fluid Mechanics' based on a controlled experiment (Pfahl et al., 2004) was carried out after the authors' ethics committee approved the study. The experiment used a pre-and post-test control group design. The students had to undertake two tests, one after about three-quarters of the teaching process had been given (pre-test) and one after the teaching process was fully complete (post-test). The experimental group were exposed to the critical thinking approach to solving problems during the last part of the course, whereas the control group was not. Learning effectiveness was evaluated by comparing within each group post-to pre-test scores and by comparing the scores between students of the experiment group and students of the experimental group and students of the control group to find relative and absolute learning effectiveness. Vol. The experimental hypotheses for the dependent variables were as follows:
1. Both groups (A: experimental group, B: control group) experience a positive learning effect and post-test scores are significantly higher than pre-test scores.
2. Group A experiences a higher relative learning effect than group B with regard to the improvement between preand post-test, and a higher absolute learning effect with regard to the post-test performance.
Method
For the experimental group A ( = 26) and group B ( = 25) of undergraduate students in their third semester were chosen. This was the first time in their engineering program they had met fluid mechanics as a topic and the groups were formed using the combined results of an earlier thermodynamics course so meeting the requirements for a quasi-experiment (Beins, 2009) . Students who underwent the pre-test did not know that they would undergo a post-test after the teaching process and they were not allowed to keep the questions nor did they receive correct answers after the tests. The pre-and post-test procedures were introduced by explaining that the tests were not part of the formal assessment and that results would not influence their final grade.
The experimental hypotheses for the dependent variables were stated as follows:
2. Group A experiences a higher relative learning effect than group B with regard to the improvement between pre-test and post-test, and a higher absolute learning effect with regard to the post-test performance.
In order to investigate the effect of the teaching effectiveness on the dependent variables Y.1 to Y.5 (see Appendix), standard significance testing was used. The null hypotheses were articulated as:  0,1 -there is no difference between pre-and post-test scores with group A and group B.  0,2 -there is no difference in relative learning effectiveness between group A and group B.  0,2 -there is no difference in absolute learning effectiveness between group A and group B. Following Pfahl et al. (2004) , hypothesis 0,1 was tested by applying a one-way paired -test, whereas a one-sided -test was the appropriate test for the independent samples of 0,2 and 0,2 . A test to check the assumption of a normal distribution of the variables was conducted since the existence of a normal distribution is a prerequisite for applying the -test. Although no normal distribution of the variables of the test samples could be assumed, most scores were distributed within the range of ±1 standard deviations around the samples' means. No outliers were detected. Following the usual practice, the significance level was set at 0.05.
Results
In the following the descriptive statistics and the results of the statistical analysis of the experimental hypotheses are presented. Table 7 summarises the descriptive statistics with pre-and post-test scores of the dependent variables for groups A and B. The last two sections of Table 1 show the calculated mean, median and standard deviation of the differences between post and pre-test scores.
www.sciedupress.com/ijhe Table 8 shows the results of the 0,1 testing for each dependent variable (separately) based on a one-tailed -test. Column shows the Cohen's effect size, column three the degrees of freedom (DOF), column four the -values, column five the critical values when = 0.05(Crit. 0.90 ) and column six the associated -value. Columns four and six show that group A achieved statistically significant for all variables. Also, the first two variables indicate high practical significance whereas Y.3 is in the boundary region of moderate/ high practical significance and Y.4 and Y.5 show moderate practical significance. All variables indicate positive learning effectiveness. Using the same structure as in Table 8, Table 9 displays the results for control group B. The case for positive learning effectiveness is less obvious when compared to the results of Table 11 shows the results of the testing of 0,2 which examines the absolute learning of both groups. The variables Y.1 and Y.3 indicate moderate to large practical significance whereas Y.3 and Y.5 indicate small to moderate practical significance. The dependent variable Y.2 supports the direction of the expected positive learning effectiveness but with a very low practical significance. Generally it can be said that the experimental hypothesis holds regarding absolute learning effectiveness and 0,2 can be rejected. Based on the results presented in the previous sub-section and additional observations, the outcome of the experiment is now interpreted. As reported the change from pre-to post-test scores for the experimental group A confirmed a statistically significant positive impact on learning effectiveness and to some extent practical significance on learning effectiveness. The results did show a trend of giving less significant effectiveness as the questions increasingly required more critical thinking to get an appropriate answer. The improvement in results for group B was not as impressive when considering positive learning effectiveness. However there was an improvement in learning between pre-and post-tests.
Testing the performance of relative learning between groups A and B showed that all variables showed a statistical significant improvement with the advent of critical thinking components. The results are mixed though, in that for variable Y.2 and Y.5 there was only a small impact of relative learning effectiveness. A similar result was found for the absolute learning effectiveness.
Some potential threats to the validity of the above results have been identified. Concerning internal validity a selection effect was avoided to some extent by equalising the ability of the groups using the results of a closely related module on thermodynamics. The experimental design (i.e. introducing the experiment to students directly before the experiment) avoided students dropping out. The maturation effect caused by familiarisation and maturing was avoided by not informing students ahead of time that there would be a post-test. However, the internal validity might have been limited by the different interaction density between groups A and B (instrumentation effect). Concerning the external validity it can be expected that the results of the study are to some degree representative for the category of students found here. Students with different educational backgrounds, fields of study and socio-economic contexts may lead to different results. The exploratory character of the research presented here needs to be recognised and further investigations might lead to more generalised results.
Questionnaire Results of Initial Critical Thinking Course
An online questionnaire as summarized in Table 13 was used as the basis for evaluating the initial critical thinking course and consisted of questions to which a five-point rating scale was attached. The ratings have an ordinal rank (i.e. The results are summarized in Table 13 . It can be seen that students tended to find the concepts of the course fairly easy. This was a very important finding in that the students must understand what critical thinking is in order to apply critical thinking to challenging problems without worrying much as to how to apply it. It is obvious that assignments could be improved, probably by more grading of problems so that the learning curve employing critical thinking is lessened. 
Discussion with Selected Students
Twenty students were selected at random to give preliminary feedback on the impact of the above work so far in the form of a group discussion. As already alluded to, most of these students already thought of themselves as critical thinkers before the year started. This could be a widespread self-delusion, and it is clear work needs to be done to find out how true this self-opinion is. If it is untrue, then a process of changing attitudes and intellectual disposition, and, engendering a willingness on the part of the students to dedicate themselves more to thinking critically must ensue.
The majority of students thought the initial course on critical thinking quite cumbersome and unnecessarily long. They thought that a more condensed message, more dedicated to explaining and reinforcing the 'Essential Intellectual Standards', may be more effective. They explained that at the end of the day they need a brief list of rules and processes to go by, to give a manageable framework to work within.
Certainly the students recognised that critical thinking is a process and with practice and the correct attitude they would become much better at it. They all stated that more critical thinking within each engineering module they took must be increased.
Discussion with Selected Faculty
Interviews were also conducted with twelve faculty, i.e. three from each of the engineering disciplines, mechanical, chemical, electrical & electronics and civil. The faculty were randomly chosen from a total of 62 faculty and the survey was in the form of individual discussions. The following are a summary of these discussions.
The chosen faculty as a group were quite enthusiastic about the inclusion of critical thinking as an integral part of their respective courses but were not enthusiastic about testing critical thinking as a separate entity. There was general agreement that critical thinking should not be separated from the course material, as otherwise valuable time would be taken away from teaching and learning course content. Some of the staff expressed the view that a series of short courses must be implemented to increase their skills in including critical thinking both in the delivery of the course and in how best to assess it. They thought there was not enough uniformity between staff, especially in the method of assessment. They also generally thought that for assignments and projects it was relativity easy to include critical thinking and most felt comfortable in doing so, but short-questions were difficult to assemble.
Conclusions
Methods to cultivate critical thinking within engineering education have been examined and to some extent implemented. Essentially three major innovations have taken place, the first being the establishment of an initial course to students on what critical thinking is, why it is important an engineer has such a skill and how to incorporate this skill into everyday engineering practice. The second innovation was the creation of a seminar/discussion group for faculty on integrating critical thinking into their respective engineering modules. The third innovation is the development of a method to assess critical thinking during several phases of open-ended assignments in engineering. The method is designed to track the development of critical thinking as a student progresses through the undergraduate curriculum. Student feedback so far has asked for a more streamlined initial course and has encouraged course material in each module to include opportunities for more critical thinking.
